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The goal of random matrix theory is to understand spectral properties of matri-
ces whose entries are random variables with a given distribution. In this seminar,
we will consider matrices with independent and identically distributed entries. In
particular, we will be interested in estimating the probability that a large symmetric
n  n random matrix with discrete entries (for example Bernoulli variables, assum-
ing with equal probability the values 1) is invertible. The conjecture is that, in
the leading order in n, non-invertible matrices have two matching rows. Recently,
progress has been made towards the solution of this problem; the conjecture, how-
ever, remains open. After some basic introduction into the eld, we will go through
the recent literature related to the invertibility of random matrices, and learn dif-
ferent probabilistic techniques for the study of this problem.
Requirements: Probability theory, analysis, linear algebra, basics in functional
analysis.
References:
 G. Anderson, A. Guionnet, and O. Zeitouni. An Introduction to Random Ma-
trices, volume 118 of Cambridge Studies in Advanced Mathematics. Cambridge
University Press, 2010.
 L. Erd} os, B. Schlein, and H.-T. Yau. Wegner estimate and level repulsion for
Wigner random matrices. Int. Math. Res. Not. IMRN 2010, no. 3, 436{479.
 L. Erd} os, J. A. Ramirez, B. Schlein, T. Tao, V. Vu, and H.-T. Yau. Bulk
universality for Wigner hermitian matrices with subexponential decay. Math.
Res. Lett. 17 (2010), no. 4, 667{674.
 A. Maltsev, B. Schlein. Average density of states for hermitian Wigner matri-
ces. Preprint arXiv: 1011.5594.
 M. Rudelson and R. Vershynin. The Littlewood-Oord problem and invert-
ibility of random matrices.Adv. Math., 218 (2008), no. 2, 600{633.
 R. Vershynin. Invertibility of symmetric random matrices. Preprint arXiv:1102.0300.
 R. Vershynin. Introduction to the non-asymptotic analysis of random matri-
ces. In Y. Eldar and G. Kutyniok, editors, Compressed Sensing: Theory and
Applications. Cambridge Univ Press, to appear. Available online at http://
www-personal.umich.edu/~romanv/papers/non-asymptotic-rmt-plain.pdf
Time: Di 10-12 (location will be announced later)
Preliminary meeting (Vorbesprechung): Thursday, July 14, 16:00, LWK 4.028